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(54) IMAGE FORMING APPARATUS

(57) Provided is an image forming apparatus includ-
ing: a holding member holding a toner container with a
discharge port, and a shutter opening/closing the dis-
charge port and having a communicating port communi-
cable with the discharge port; a connecting member form-
ing a toner conveying path, and connecting to/retracting
from the shutter in conjunction with an operation of
mounting/removing the toner container; a first locking
portion movable between a first position to locate the

shutter in a non-communicating position and a second
position to lock the shutter in a communicating position
when the toner container is mounted; and a second lock-
ing portion locatable in a position to connect the connect-
ing member to the shutter, and in a position to lock the
connecting member in a position where the connecting
member is separated away from the shutter when the
toner container is mounted.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an image form-
ing apparatus including connecting members that are ar-
ranged movably to a main body so as to be connectable
to and separable from toner containers for containing a
toner therein, in conjunction with an operation of mount-
ing and removing the toner containers to enable forma-
tion of toner conveying paths.

Description of the Related Art

[0002] Hitherto, an image forming apparatus is re-
quired to be supplied with a toner along with the con-
sumption of the toner. Therefore, the image forming ap-
paratus includes a removable toner container. The toner
container generally includes a shutter capable of opening
and closing a discharge port so as not to leak the toner
through the toner discharge port. The shutter is arranged
so as to be opened in conjunction with an operation of
mounting the toner container when the toner container
is mounted to an apparatus main body.
[0003] As described in Japanese Patent Application
Laid-Open No. 2013-15826, a toner container including
a stretchable pump portion has been proposed hitherto.
The toner container discharges the toner by a pressure
generated when the pump portion is stretched and com-
pressed.
[0004] An apparatus described in Japanese Patent Ap-
plication Laid-Open No. 2013-15826 has the following
configuration for preventing the toner discharged through
the discharge port of the toner container by the pressure
of the pump portion from leaking from the discharge port
to spill out in the apparatus. Specifically, the apparatus
includes a connecting portion that moves so as to be
brought into contact with and separated away from the
toner discharge port in conjunction with an operation of
mounting and removing the toner container so that the
discharge port of the toner container can be connected
when the toner container is mounted. A toner conveying
path capable of bringing the toner container and the toner
receiving portion into contact with each other and sepa-
rating the toner container and the toner receiving portion
away from each other is arranged to enhance sealing
properties.

SUMMARY OF THE INVENTION

[0005] According to Japanese Patent Application Laid-
Open No. 2013-15826, the opening/closing operation of
the shutter and the contacting/separating operation of
the connecting portion are performed in conjunction with
the operation of mounting and removing the toner con-
tainer. In Japanese Patent Application Laid-Open No.

2013-15826, it is conceivable to ship the main body, in
which the toner container is mounted, to be packed in
the same package, for the purposes of reducing a pack-
ing size of the main body and saving packing materials
for the toner container.
[0006] With the above-mentioned configuration, in the
case that the toner container and the main body are
packed in the same package, the shutter of the toner
container is opened so that the toner container and the
toner receiving portion are disadvantageously brought
into communication with each other. Therefore, the toner
flows from the toner container through the discharge port
into the toner receiving portion located downstream dur-
ing shipping. As a result, there is a fear of causing fluc-
tuations in image density.
[0007] Therefore, the following configuration is de-
sired. Specifically, for normal use, the shutter is opened
in conjunction with the mounting of the toner container.
When the toner container and the main body are packed
in the same package and shipped, the shutter is not
opened even when the toner container is mounted. To
meet the requirements described above, the following
configuration is conceived. When shipping the appara-
tus, a locking member is located in a position in which
the shutter is not opened even when the toner container
is mounted. When normally using, the locking member
is moved to a normal position (in which the shutter is
opened when the toner container is mounted).
[0008] If the above-mentioned configuration is adopt-
ed, however, the connecting portion is subjected to a
shear force generated by a sliding operation of the shut-
ter. As a result, there is a fear in that the sealing properties
for the toner are impaired. Further, in a case where a
sealing member having flexibility is used as the connect-
ing portion, there is a fear in that the sealing properties
for the toner are reduced due to deformation of the seal-
ing member. Any configuration including the connecting
portion to be connected to the toner container in conjunc-
tion with the mounting of the toner container has the same
problems even if the toner container does not use the
pump function as described in Japanese Patent Applica-
tion Laid-Open No. 2013-15826.
[0009] The present invention has been made in view
of the above-mentioned circumstances. Specifically, the
present invention provides an image forming apparatus
including a connecting portion that is connectable to a
discharge port of a toner container in conjunction with an
operation of mounting the toner container, in which the
connecting portion can be separated away from the toner
container when the toner container is mounted.
[0010] In order to achieve the above-mentioned object,
according to one embodiment of the present invention,
there is provided an image forming apparatus, including:
an apparatus main body; a holding member configured
to hold a toner container containing a toner and provided
removably and mountably to the apparatus main body,
wherein the toner container has a discharge port through
which the toner is discharged and a shutter configured
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to be movable with respect to the toner container to open
and close the discharge port, and wherein the shutter
has a communicating port communicable with the dis-
charge port and is configured to move relative to the toner
container to open and close the discharge port; a toner
receiving portion configured to receive the toner dis-
charged from the toner container; a connecting member
movably provided to the apparatus main body and ena-
bling to form a toner conveying path between the toner
container and the toner receiving portion, wherein the
connecting member is configured to be movable, in con-
junction with an operation of mounting and removing the
toner container, between a position in which the connect-
ing member connects to the shutter and a position in
which the connecting member retracts from the shutter;
a first locking portion movably provided to the apparatus
main and lockable to the shutter, wherein, when the toner
container is mounted, the first locking portion is provided
movably between a first position to allow the shutter to
locate in a non-communicating position in which the com-
municating port and the discharge port are not brought
into communication with each other, and a second posi-
tion to lock the shutter in a communicating position in
which the communicating port and the discharge port are
brought into communication with each other; and a sec-
ond locking portion movably provided to the apparatus
main body and lockable to the connecting member,
wherein, when the toner container is mounted, the sec-
ond locking portion is provided so as to be locatable in a
position to allow the connecting member and the shutter
to connect to each other, and in a position to lock the
connecting member in a position in which the connecting
member and the shutter are separated away from each
other.
[0011] According to the one embodiment of the present
invention, it is possible to provide the image forming ap-
paratus including the connecting portion that is connect-
able to the discharge port of the toner container in con-
junction with the operation of mounting the toner contain-
er, in which the connecting portion can be separated
away from the toner container when the toner container
is mounted.
[0012] Further features of the present invention will be-
come apparent from the following description of exem-
plary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a sectional view illustrating an operation of
a color image forming apparatus according to a first
embodiment of the present invention.
FIGS. 2A and 2B are sectional views of a toner con-
tainer according to the first embodiment.
FIG. 3 is a partial enlarged view of the toner container
according to the first embodiment.

FIG. 4 is a top perspective view in an apparatus ac-
cording to the first embodiment.
FIG. 5 is a right side view of in the apparatus accord-
ing to the first embodiment.
FIG. 6 is a control block diagram of the first embod-
iment.
FIGS. 7A and 7B are top views in the apparatus ac-
cording to the first embodiment.
FIGS. 8A and 8B are top views in the apparatus ac-
cording to the first embodiment (without the toner
container).
FIGS. 9A, 9A-b, and 9B are top views of a connecting
device according to the first embodiment.
FIGS. 10A, 10A-b, 10B, and 10C are sectional views
of the connecting device according to the first em-
bodiment.
FIG. 11 is a top view in the apparatus according to
the first embodiment (after the completion of instal-
lation of the toner container).
FIGS. 12A, 12B, and 12C are diagrams illustrating
a sliding transition of the shutter according to the first
embodiment.
FIG. 13 is a perspective view of a slide gear accord-
ing to the first embodiment.
FIG. 14 is a partial enlarged view of the toner con-
tainer according to the first embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0014] Preferred embodiments of the present invention
will now be described in detail in accordance with the
accompanying drawings.

(Embodiments)

<Image Forming Apparatus>

[0015] An image forming apparatus 200 according to
a first embodiment of the present invention is described.
FIG. 1 is a sectional view of an electrophotographic color
image forming apparatus, specifically, the image forming
apparatus 200 is an image forming apparatus of what is
called an intermediate transfer tandem type in which four-
color image forming portions are arrayed above an inter-
mediate transfer belt 7. The intermediate transfer tandem
type is excellent in productivity and adaptable to convey-
ance of various media, and hence has become main-
stream in recent years. A direction perpendicular to the
drawing sheet of FIG. 1 corresponds to a near-and-far
direction of the image forming apparatus.

<Conveying Process of Recording Material>

[0016] Recording materials S are received by being
stacked in a storage 10, and are fed at appropriate tim-
ings with respect to image formation by feed rollers 61
employing a friction separation system. The recording
materials S paid out by the feed rollers 61 are conveyed
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to registration rollers 62 through a conveying path. After
skew feed correction and timing control by the registra-
tion rollers 62, the recording materials S are sent to a
secondary transfer portion T2. The secondary transfer
portion T2 is a transfer nip portion formed of an inner
secondary transfer roller 8 and an outer secondary trans-
fer roller 9 facing each other. The secondary transfer por-
tion T2 applies a predetermined pressing force and a
predetermined electrostatic load bias so as to attract ton-
er images onto the recording materials S.

<Image Forming Portion>

[0017] A process of forming images to be conveyed to
the secondary transfer portion T2 at the same timings
with the recording materials S that are conveyed as de-
scribed above by the conveying process until the sec-
ondary transfer portion T2 is described. Image forming
portions Pa, Pb, Pc, and Pd mainly and respectively in-
clude photosensitive drums 1a, 1b, 1c, and 1d that serve
as image bearing members, charging devices 2a, 2b, 2c,
and 2d, exposure devices 3a, 3b, 3c, and 3d, developing
devices 100a, 100b, 100c, and 100d, and developing
containers 101a, 101b, 101c, and 101d. Further, the im-
age forming portions Pa to Pd include primary transfer
rollers 5a, 5b, 5c, and 5d, photosensitive member clean-
ers 6a, 6b, 6c, and 6d, and the like.

<Image Forming Process>

[0018] Surfaces of the photosensitive drums 1a to 1d
are uniformly charged in advance respectively by the
charging devices 2a to 2d. The photosensitive drums 1a
to 1d are rotationally driven by a development driving
device (not shown). The photosensitive drums 1a to 1d
are exposed by the exposure devices 3a to 3d based on
signals of image information to form electrostatic latent
images thereon.
[0019] Next, the electrostatic latent images formed re-
spectively on the photosensitive drums 1a to 1d are de-
veloped by the developing devices 100a to 100d and
appear as toner images. Then, a predetermined pressing
force and a predetermined transfer bias are applied by
the primary transfer rollers 5a to 5d. With this, the toner
images are transferred onto the intermediate transfer belt
7. Lastly, untransferred residual toner slightly remaining
on the photosensitive drums 1a to 1d is collected by the
photosensitive member cleaners 6a to 6d, to thereby pre-
pare for subsequent image forming processes again.
[0020] When a toner amount in each of the developing
devices 100a to 100d decreases, a toner is supplied from
corresponding one of containers (also referred to as "ton-
er containers") Ta, Tb, Tc, and Td (Tb, Tc, and Td have
the same shape as that of the toner container Ta). The
containers Ta to Td as the toner containers are arranged
so as to be mountable to and removable from an appa-
ratus main body.
[0021] Supply devices 70a, 70b, 70c, and 70d (the sup-

ply devices 70b, 70c, and 70d have the same shape as
that of the supply device 70a, therefore the supply de-
vices are collectively denoted by the reference numeral
70; the illustration of the supply devices 70b to 70d is
omitted in FIG. 1; and each suffix corresponds to that for
the development device) are driven in synchronization
with the corresponding developing devices 100a to 100d
so as to supply the toner. A supply operation is described
later.
[0022] As illustrated in FIG. 4, the containers Ta to Td
(see FIG. 1) are received and held respectively by holding
members TMa, TMb, TMc, and TMd bridged between a
front plate 500 and a rear plate 600. The holding mem-
bers TMa to TMd are bridged independently of each other
between the front plate 500 and the rear plate 600. A
development driving device is fastened and installed onto
the rear plate 600.
[0023] In the case illustrated in FIG. 1, the image form-
ing portions Pa to Pd described above are four image
forming portions respectively corresponding to yellow
(Y), magenta (M), cyan (C), and black (Bk). However,
colors are not limited to four colors, and order is not limited
to the stated order. Further, the developing containers
101a to 101d contain in advance a two-component de-
veloper obtained by mixing a non-magnetic toner and a
magnetic carrier. In some cases, however, a single-com-
ponent developer containing only one of a magnetic toner
and the non-magnetic toner may be used. This embod-
iment describes a case where the two-component devel-
oper (initial agent) is contained in the developing con-
tainers 101a to 101d.
[0024] With reference to FIG. 1, the intermediate trans-
fer belt 7 is described. The intermediate transfer belt 7
is installed to an intermediate transfer belt frame (not
shown). The intermediate transfer belt 7 is stretched
around the inner secondary transfer roller 8, a tension
roller 17, and an upstream secondary transfer roller 18,
which serve as a drive transmission unit for the interme-
diate transfer belt 7. When the inner secondary transfer
roller 8 is driven in a direction indicated by an arrow R8,
the intermediate transfer belt 7 is driven in a direction
indicated by an arrow R7. The intermediate transfer belt
7 is an endless belt. The image forming processes of the
colors of Y, M, C, and Bk are executed parallel to each
other respectively by the image forming portions Pa to
Pd of the respective colors at such timings that the toner
images are sequentially superimposed on preceding ton-
er images of upstream colors, which are subjected to
primary transfer onto the intermediate transfer belt 7. As
a result, a full-color toner image is formed on the inter-
mediate transfer belt 7, and finally conveyed to the sec-
ondary transfer portion T2. Note that, untransferred re-
sidual toner remaining even after passage through the
secondary transfer portion T2 is collected by a transfer
cleaning device 11.
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<Process after Secondary Transfer>

[0025] By the conveying process and the image form-
ing processes described above, the full-color toner im-
ages and the recording materials S reach the secondary
transfer portion T2 at the same timings. Then, secondary
transfer is performed. After that, the recording materials
S are conveyed into a fixing device 13. In the fixing device
13, a fixing nip formed of opposed rollers 14 and 15 ap-
plies predetermined heat and pressure to the recording
materials S passing therethrough. With this, the toner
images are molten and fixed onto the recording materials
S.
[0026] Thus, the fixing device 13 includes a heater as
a heat source, and is controlled to constantly maintain
an optimum temperature. After the images are fixed as
described above, route selection as to whether the re-
cording materials S are delivered onto a delivery tray 63
or conveyed to a reverse conveying device (not shown)
in a case where duplex image formation is needed is
performed.

<Container T>

[0027] Next, the containers Ta, Tb, Tc, and Td (here-
inafter collectively denoted by the reference symbol "T"
because the containers have the same shape) held by
the holding members TMa, TMb, TMc, and TMd (here-
inafter collectively denoted by the reference symbol "TM"
because the holding members have the same shape) are
described with reference to FIGS. 2A and 2B.
[0028] As illustrated in FIG. 2A, the container T con-
figured to contain toner includes a toner containing por-
tion 20 that is formed into a hollow cylindrical shape and
has an interior space for containing the toner (indicated
as "toner" in FIG. 2A). Further, the container T includes
a flange portion 21 (also referred to as unrotatable por-
tion) formed on one end side in a longitudinal direction
of the toner containing portion 20 (developer conveying
direction). Further, the toner containing portion 20 is con-
figured to be rotated relative to the flange portion 21.
[0029] As illustrated in FIG. 2B, the flange portion 21
includes a hollow discharge portion 21h configured to
temporarily pool the toner conveyed from an inside of the
toner containing portion 20. Through a bottom portion of
the discharge portion 21h, there is formed a small dis-
charge port 21a configured to allow the toner to be dis-
charged to an outside of the container T, in other words,
to supply the toner to the supply device 70 (see FIG. 1).
Further, in an inside of the flange portion 21, there is
formed a shutter 4 configured to open and close the dis-
charge port 21a. The shutter 4 includes a communicating
port 4a communicable with the toner discharge port 21a
formed through the container T. The shutter 4 is slid with
respect to the container T so as to open and close the
discharge port 21a. Movement of the shutter 4 is de-
scribed below.
[0030] A pump portion 20b of this embodiment func-

tions as an air intake/exhaust mechanism configured to
alternately perform an air intake operation and an air ex-
haust operation through the discharge port 21a. As illus-
trated in FIG. 2B, the pump portion 20b is interposed
between the discharge portion 21h and a cylindrical por-
tion 20k, and is connected and fixed to the cylindrical
portion 20k. In other words, the pump portion 20b is con-
figured to be rotated integrally with the cylindrical portion
20k. Further, the pump portion 20b of this embodiment
is configured to contain toner therein.
[0031] In this embodiment, a resin capacity-variable
pump (bellows pump) that is variable in capacity along
with reciprocation (arrow ω and arrow y indicate moving
directions of the pump portion 20b) is employed as the
pump portion 20b. Specifically, as illustrated in FIGS. 2A
and 2B, the bellows pump, which includes a plurality of
"peak" portions and a plurality of "valley" portions that
are regularly and alternately formed, is employed.
[0032] As illustrated in FIG. 2B, the pump portion 20b
is fixed to be rotated relative to the discharge portion 21h
under a state in which a ring-shaped sealing member 27
arranged along an inner surface of the flange portion 21
is compressed by an end portion on the discharge portion
21h side of the pump portion 20b.
[0033] The container T includes a gear portion 20a.
This gear portion 20a is fixed to one end side in a longi-
tudinal direction of the pump portion 20b. In other words,
the gear portion 20a, the pump portion 20b, and the cy-
lindrical portion 20k are configured to be rotated integrally
with each other.
[0034] With this configuration, a rotational driving force
input to the gear portion 20a is transmitted to the cylin-
drical portion 20k (conveying portion 20c) through inter-
mediation of the pump portion 20b.
[0035] A groove portion 21b that functions as a driven
portion, into which a cam projection 20d is fitted, is formed
over the entire inner peripheral surface of the flange por-
tion 21A. This groove portion 21b is described with ref-
erence to FIG. 3. In FIG. 3, an arrow A indicates a rotation
direction of the cylindrical portion 20k (moving direction
of the cam projection 20d), an arrow B indicates a stretch-
ing direction of the pump portion 20b, and an arrow C
indicates a compression direction of the pump portion
20b.
[0036] Further, an angle α is formed between the ro-
tation direction A of the cylindrical portion 20k and a
groove part 21c, and an angle β is formed between the
rotation direction A and a groove part 21d. Still further,
the groove portion 21b has an amplitude (stretching/com-
pression length of the pump portion 20b) L in the stretch-
ing and compression directions B and C of the pump
portion 20b.
[0037] Specifically, as illustrated in FIG. 3, which is a
developed view of the groove portion 21b, in the groove
portion 21b, the groove parts 21c each inclined from the
cylindrical portion 20k to the discharge portion 21h and
the groove parts 21d each inclined from the discharge
portion 21h to the cylindrical portion 20k are coupled al-
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ternately to each other. In this embodiment, α=β is es-
tablished.
[0038] Thus, in this embodiment, the cam projection
20d and the groove portion 21b function as the drive
transmission mechanism for the pump portion 20b. In
other words, the cam projection 20d and the groove por-
tion 21b function as a mechanism configured to convert
the rotational driving force received by the gear portion
20a to a force in such a direction that the pump portion
20b is reciprocated (rotation axis direction of the cylin-
drical portion 20k), and to transmit this force to the pump
portion 20b.

<Supply Configuration>

[0039] Next, a supply configuration for discharging the
toner from the container T is described with reference to
FIGS. 4 to 6.
[0040] FIG. 4 is a top perspective view of interior of an
apparatus main body 200A, and FIG. 5 is a right side
view of the interior of the apparatus main body 200A. The
container T is received removably by the holding member
TM that is bridged between the front plate 500 and the
rear plate 600.
[0041] Driving devices Da, Db, Dc, and Dd (hereinafter
collectively denoted by the reference symbol "D" be-
cause the driving devices Da, Db, Dc, and Dd have the
same shape) (supply driving devices) are installed onto
the rear plate 600. Each of the driving devices D (see
FIGS. 5, 7A, and 7B), functioning as a "driving unit" for
transmitting a driving force to the container T, includes a
motor 80 (bottle drive motor), and a gear 41, a gear42
and a gear member 43 that are configured to reduce and
transmit a driving force generated by the motor 80. The
gear 41 is mounted to a shaft of the motor 80. A first stage
42a of the gear 42 having two stages is meshed with the
gear 41. A gear 43a of the gear member 43 is meshed
with a second stage 42b of the gear 42 having the two
stages. A gear portion 20a arranged on an outer circum-
ference of the container T is meshed with a gear 43b of
the gear member 43.
[0042] With the above-mentioned configuration, the
driving force generated by the motor 80 is transmitted to
the gear 41, the gear 42, the gear member 43, and the
gear portion 20a. The container T is driven by the driving
of the gear portion 20a. Thus, an operation of supplying
the toner to the container T can be performed.
[0043] FIG. 6 is a block diagram illustrating how a CPU
50 performs control. As illustrated in FIG. 6, when receiv-
ing image information of the recording materials S to be
output and installation information, the CPU 50 sends a
rotation timing and a rotation time period of the motor 80.
With this, a predetermined amount of toner is stably sup-
plied from the container T into the supply device 70.
[0044] As illustrated in FIG. 5, the supply device 70
includes a containing portion 71 serving as a toner re-
ceiving portion, a conveying motor 90, and a screw 72
coupled to and driven by a gear train 73. The containing

portion 71 is configured to contain toner therein. The con-
veying motor 90 is rotated in synchronization with the
development driving device (not shown). With this, the
toner conveyed into the supply device 70 is conveyed to
the developing device 100 that closely contacts with the
containing portion 71, and the image forming operation
is performed.
[0045] At the time of transportation or shipping of the
image forming apparatus 200, the developing devices
100 are installed inside the apparatus main body 200A
to be packed in the same package. At this time, each of
the developing devices 100 and the containing portion
71 are connected so as to be held in close contact with
each other to form a toner path. The developer (initial
agent) is contained in the developing device 100. There-
fore, a closed region is on a side of the containing portion
71 (downstream side of the containing portion 71) which
is connected to the developing device 100. An open re-
gion is on an upstream side of the containing portion 71.

<Release of Sealing of Container T>

[0046] An operation of releasing sealing of the contain-
er T, which is performed at the time of installation, is
described.
[0047] In this embodiment, even in a state in which the
containers T are mounted inside the apparatus main
body 200A at the time of shipping of the image forming
apparatus 200, the discharge port 21a of each of the
containers T is closed by the shutter 4. Therefore, the
toner is not supplied from (the toner does not leak from)
the container T. On the other hand, in normal use for
performing image formation, the shutter 4 opens in con-
junction with the operation of mounting the container T.
[0048] In order to realize the above-mentioned config-
uration, a release device 300 is arranged. When the con-
tainer T is mounted in the apparatus main body 200A,
the release device 300 releases a state in which the dis-
charge port 21a of the container T is closed by the shutter
4 to achieve a state (sealing released state) in which the
shutter 4 is opened in conjunction with the operation of
mounting the container T.
[0049] The release device 300 is movable from a state
where the shutter 4 and the connecting device 400 (FIGS.
10A, 10A-b, 10B, and 10C) are separated away from
each other to a state where the shutter 4 and the con-
necting device 400 are connectable to each other when
the container T is mounted in the apparatus main body
200A. Now, the operation of releasing the sealing of the
container T, which is performed at the time of installation,
is described further in detail with reference to FIGS. 7A
to 14.
[0050] In this embodiment, a position of a slider 30 of
the release device 300 (see FIGS. 9A, 9A-b, and 9B) is
set different in normal use from that at the time of ship-
ping. By controlling a sliding amount of the shutter 4 when
the container T is mounted, the sealing of the container
T is realized. By the movement of the connecting device
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400 (see FIGS. 10A to 10C) away from the container T,
the inside of the containing portion 71 is kept at an at-
mospheric pressure.
[0051] FIGS. 7A and 7B are top views illustrating a
state in which the container T is installed inside the ap-
paratus main body 200A. FIGS. 8A and 8B are top views
with the omission of the container T and the driving device
D from FIGS. 7A and 7B. FIGS. 9A, 9A-b, and 9B are
top views of the release device 300 and the connecting
device 400, and FIGS. 10A, 10A-b, 10B, and 10C are
sectional views of the release device 300 and the con-
necting device 400. FIG. 11 is a top view illustrating a
state in which the shutter 4 is mounted in the state illus-
trated in FIGS. 8A and 8B. FIGS. 7A, 8A, 9A, and 10A
are respectively detailed views of the portions in the same
state. FIGS. 7B, 8B, 9B, and 10B are respectively de-
tailed views of the portions in the same state. FIGS. 9A-
b and 10A-b are detailed views of the portions in the same
state and illustrate a transitional state from the state il-
lustrated in FIG. 9A to the state illustrated in FIG. 9B and
from the state illustrated in FIG. 10A to the state illustrated
in FIG. 10B, respectively. FIGS. 12A to 12C are back
surface views of the container T. FIG. 14 is a detailed
view illustrating a state in which a lifting member 402 is
moved up and down relative to a lifting groove 21k ar-
ranged to the flange portion 21. An operation thereof is
described later.
[0052] The release device 300 is now described. In this
embodiment, the position of the shutter 4 to be regulated
inside the main body at the time of shipping and that in
normal use are set different from each other so that the
sliding amount of the shutter 4 differs when mounting the
container T. In this embodiment, stop portions 30b func-
tioning as first locking portions, which can be locked to
the shutter 4, are movable relative to the main body. In
this manner, the above-mentioned configuration is real-
ized.
[0053] FIG. 7A corresponds to a top view before a claw
30a (see FIGS. 9A, 9A-b, and 9B) of the release device
300 for the shutter 4 is moved, and FIG. 7B corresponds
to a top view after the claw 30a (see FIGS. 8A, 8B, 9A,
9A-b, and 9B) of the release device 300 for the shutter
4 is moved in a direction indicated by an arrow S2. The
release device 300 for the shutter 4 includes driving slide
gears 44 functioning as gears for converting rotational
driving into sliding movement and worm gears 45 that
move in a sliding manner respectively inside the slide
gears 44 along with a rotating operation of the slide gears
44.
[0054] The gear 43b of the gear member 43 that func-
tions as a driving input unit for the driving device D and
the gear portion 20a that functions as a driving input unit
for the container T are located in the same position in a
direction in which the container T is inserted into or sep-
arated away from the apparatus main body 200A. Simi-
larly, the gear 43b of the gear member 43 and the slide
gears 44, which function as a driving input unit for the
release device 300, are located in the same position in

the direction in which the container T is inserted into or
separated away from the apparatus main body 200A. By
the driving force transmitted from the driving device D
that transmits the driving force to the container T, an op-
eration of discharging the toner from the container T is
performed.
[0055] The release device 300 is driven by the driving
force transmitted from the driving device D to the con-
tainer T. By the driving of the release device 300, the
sealing by the shutter 4 is released. Further, the state of
the connecting device 400 transitions from the separated
state to the connected state with respect to the container
T by the driving force transmitted from the driving device
D to the container T. The transition of the state of the
connecting device 400 is described later.
[0056] In a process of a transition from the state illus-
trated in FIG. 7A to that illustrated in FIG. 7B, when the
gear portion 20a of the container T rotates, the slide gears
44 that are brought into meshing engagement with the
gear portion 20a also rotate. Along with the rotation of
the slide gears 44, the worm gears 45 respectively move
inside the slide gears 44 in the direction indicated by the
arrow S2. By the movement of the worm gears 45 in the
direction indicated by the arrow S2, the claw 30a for re-
leasing the sealing by the shutter 4 moves in the direction
indicated by the arrow S2.
[0057] FIG. 8A corresponds to a top view before the
movement of the claw 30a (see FIGS. 9A, 9A-b, and 9B)
of the release device 300 for the shutter 4. FIG. 8B cor-
responds to a top view after the claw 30a (see FIGS. 9A,
9A-b, and 9B) of the release device 300 for the shutter
4 is moved in a direction indicated by the arrow S2. The
release device 300 for the shutter 4 includes the claw
30a. The holding member TM includes an opening Ma,
a fixing portion M1, and a fixing portion M2 in the stated
order in the direction indicated by the arrow S2. The claw
30a is inserted in the fixing portion M1 in FIG. 8A, whereas
the claw 30a is inserted in the fixing portion M2 in FIG. 8B.
[0058] FIG. 9A corresponds to a top view before the
claw 30a of the release device 300 for the shutter 4 is
moved. FIG. 9B corresponds to a top view after the claw
30a of the release device 300 for the shutter 4 is moved
in the direction indicated by the arrow S2. It is understood
that the claw 30a is moved in the direction indicated by
the arrow S2 along with the movement of the worm gears
45 in the direction indicated by the arrow S2. The release
device 300 includes the slider 30. The slider 30 includes
the single claw 30a and the two stop portions 30b as the
first locking portions. A restricting portion 30c is formed
on each of the stop portions 30b. FIGS. 10A, 10A-b, 10B,
and 10C correspond to sectional views of FIGS. 9A, 9A-
b, and 9B.

<Connecting Device>

[0059] The connecting device 400 is now described.
The connecting device 400 is arranged movably between
the container T and the containing portion 71 so that the
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toner conveying path can be formed. Further, the con-
necting device 400 can be brought into contact with and
separated away from the shutter 4 in conjunction with
the operation of mounting the container T. The connect-
ing device 400 can prevent the toner from leaking through
the discharge port of the container T during the toner
discharging operation. The above-mentioned operation
of the connecting device 400 is described in detail below.
[0060] FIGS. 9A-b and 10A-b respectively correspond
to a top view and a sectional view during the movement
of the claw 30a. In FIGS. 9A-b and 10A-b, the state of
the connecting device 400 is transitioning from the sep-
arated state to the connected (contact) state with respect
to the container T.
[0061] The operation of the connecting device 400 is
now described. The connecting device 400 that is a "con-
necting unit" includes: a connecting pipe 401 serving as
a connecting member; the lifting member 402 fitted over
the connecting pipe 401; and a separating spring 403
which biases the connecting pipe 401 upward in FIGS.
10A, 10A-b, 10B, and 10C. The connecting device 400
further includes: lifting springs 404 which bias the lifting
member 402 downward in FIGS. 10A, 10A-b, 10B, and
10C; and a connecting seal 405 having flexibility to form
the opening Ma and arranged on the connecting pipe
401. The connecting seal 405 is arranged to be brought
into abutment against the shutter 4 so as to be elastically
deformable when the connecting pipe 401 is connected
to the shutter 4. In this manner, the connecting seal 405
can seal a periphery of the communicating port 4a.
[0062] A regulating portion 401a provided to the con-
necting pipe 401 is brought into engagement with a claw
30d as a second locking portion arranged to the slider
30 of the release device 300. In the state illustrated in
FIG. 10A, movement of the connecting pipe 401 in a di-
rection indicated by an arrow Z1 illustrated in FIG. 10A-
b is regulated. At this time, the connecting seal 405 and
the shutter 4 for the container T are not connected to
each other. A profile of the lifting member 402 is placed
inside the containing portion 71 and is liftably sealed (the
connecting device 400 in a first position N1). Further,
lifting projections 402a provided to the lifting member 402
allow the lifting member 402 to be moved up and down
in a vertical direction illustrated in FIGS. 10A, 10A-b, 10B,
and 10C along the lifting groove 21k provided to the
flange portion 21 of the container T, as illustrated in FIG.
14. The lifting groove 21k is also provided on an opposed
side (not shown) in the same shape to guide the lifting
projection 402a. The relationship between the lifting
groove 21k and the lifting projection 402a is described in
detail later.
[0063] When the connecting device 400 is in the first
position N1 (FIG. 10A), the shutter 4 arranged to the con-
tainer T and the connecting seal 405 are not connected
to each other and have a predetermined interval there-
between. Therefore, in a state in which the container T
and the apparatus main body 200A are packed in the
same package, the containing portion 71 is kept at the

atmospheric pressure even during transportation.
[0064] At this time, the closed region is on the down-
stream side of the containing portion 71. Therefore, only
the opening Ma provided on the connecting seal 405
communicates with the atmosphere.
[0065] When the release device 300 moves from the
state illustrated in FIGS. 9A and 10A to the state illus-
trated in FIGS.9A-b and 10A-b, the claw 30d is disen-
gaged from the regulating portion 401a to move the reg-
ulating portion 401a in the direction indicated by the arrow
Z1. The connecting pipe 401 is pressurized by the sep-
arating spring 403. Therefore, the connecting seal 405
arranged to the connecting pipe 401 is biased until the
connecting seal 405 abuts against the shutter 4 for the
container T to be brought into close contact therewith.
[0066] In the state illustrated in FIGS. 9B and 10B (the
connecting portion 400 is in a second position N2), the
shutter 4 and the connecting seal 405 are brought into
close contact with each other, and the communicating
port 4a, the opening Ma, and the discharge port 21a are
aligned coaxially with each other. At this time, the com-
municating port 4a can communicate with the discharge
port 21a of the container T.
[0067] The claw 30d as the second locking portion is
movable from the first position N1 (FIG. 10A) to the sec-
ond position N2 (FIG. 10B). Specifically, the claw 30d
can be located in the position (first position N1) in which
the connecting pipe 401 is prevented from being con-
nected to the shutter 4 in a state in which the container
T is mounted to the main body. Further, the claw 30d can
also be located in the position (second position N2) in
which the connecting pipe 401 is not prevented from be-
ing connected to the shutter 4 in the state in which the
container T is mounted in the main body.

<Operation of Bringing Communicating Port of Shutter 
and Toner Container into Communication>

[0068] An operation performed until the communicat-
ing port 4a provided to the shutter 4, the opening Ma
provided to the holding member TM, and the discharge
port 21a of the container T are aligned is described below
with reference to FIGS. 12A, 12B, and 12C.
[0069] A positional relationship between the discharge
port 21a formed in the flange portion 21 of the container
T and the communicating port 4a provided in the shutter
4 is described below with reference to FIGS. 12A, 12B,
and 12C.
[0070] As illustrated in FIG. 12A, the positional rela-
tionship between the communicating port 4a formed in
the shutter 4 and the discharge port 21a formed in the
flange portion 21 of the container T is set so that the
communicating port 4a and the discharge port 21a are
not aligned in a state in which the container T is not in-
stalled in the apparatus main body 200A. Therefore, the
shutter 4 seals the discharge port 21a so that the toner
in the container T does not leak to the outside. At this
time, the shutter 4 is located in a first position K1 that is
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a position of the shutter 4 before the container T is in-
serted into the apparatus main body 200A of the image
forming apparatus 200.
[0071] FIG. 12B illustrates the positional relationship
between the communicating port 4a and the discharge
port 21a at the time of transportation or shipping of the
image forming apparatus 200.
[0072] As a result of insertion of the container T into
the apparatus main body 200A, the shutter 4 reaches a
set position (position in which the shutter 4 is locked to
the stop portions 30b) in the container T on a rear side
of the apparatus main body 200A at the time when the
container T is inserted to a given position. In FIGS. 12A
to 12C, a direction indicated by an arrow JI is an inserting
direction, whereas a direction indicated by an arrow J2
is a separating direction. In the set position, the locking
portions 4b of the shutter 4 for the container T are brought
into engagement with the stop portions 30b of the slider
30 of the release device 300 (engage as illustrated in
FIG. 11). At this time, the claw 30a of the slider 30 is
locked by the fixing portion M1 provided to the holding
member TM. Therefore, the movement of the slider 30
in the direction of insertion of the container T is regulated
(see FIG. 8A). When the container T is further inserted
into the apparatus main body 200A, the locking portions
4b of the shutter 4 slide in the direction indicated by an
arrow S1 relative to the flange portion 21 by a predeter-
mined amount so that the state transitions to a state il-
lustrated in FIG. 12B.
[0073] At the time of transportation or shipping of the
image forming apparatus 200, the container T is in the
state illustrated in FIG. 12B. At this time, the discharge
port 21a and the communicating port 4a remain una-
ligned. Specifically, in a state in which the container T is
mounted, the shutter 4 can be located in a non-commu-
nicating position in which the communicating port 4a and
the discharge port 21a are not brought into communica-
tion with each other. Therefore, even at the time of trans-
portation and shipping, the toner does not leak from the
container T. FIGS. 7A, 8A, 9A, and 10A illustrate the state
at this time. The discharge port 21a of the container T is
aligned coaxially with the opening Ma that is provided to
the holding member TM to form the path leading to the
containing portion 71. At this time, the shutter 4 is located
in a second position K2 that is a position of the shutter 4
when the container T is mounted in the apparatus main
body 200A.
[0074] As illustrated in FIG. 14, along with the insertion
of the container T into the apparatus main body 200A,
the lifting projection 402a moves from a position Q1 along
the lifting groove 21k by a distance Y1 (to a position Q2).
[0075] The lifting projection 402a remains in the posi-
tion Q2 without moving therefrom even during the oper-
ation of releasing the sealing by the shutter 4. FIGS. 9A
and 10A illustrate a state of the connecting device 400
at this time.

<Release Device>

[0076] When the apparatus main body 200A is in-
stalled, the release device 300 is operated to enable the
toner to be discharged from the container T. Now, a spe-
cific configuration of the release device 300 is described.
The release device 300 that is a "release unit" uses the
driving force transmitted from the driving device D to the
container T to release the sealing by the shutter 4. As
illustrated in FIGS. 9A, 9A-b, 9B, 10A, 10A-b, 10B, and
10C, the release device 300 includes the slider 30 includ-
ing the claw 30a, the stop portions 30b, and the restricting
portions 30c, the two slide gears 44, and the two worm
gears 45. The release device 300 is installed to the hold-
ing member TM.
[0077] The worm gears 45 are fixed to the slider 30
and move integrally with the slider 30 during the opera-
tion. The slide gears 44 are rotatable relative to the worm
gears 45 and have such a relationship that the slide gears
44 are respectively fitted into the worm gears 45 so as
to be coaxial therewith. When each of the slide gears 44
rotates, the corresponding worm gear 45 can be moved
in a thrust direction of the slide gear 44 by a projection
46 (see FIG. 13) provided on the inner side of the slide
gear 44. As illustrated in FIG. 7A, the slide gear 44 is
arranged in a position in which the slide gear 44 is
meshed with the gear portion 20a.
[0078] As illustrated in FIG. 6, the CPU 50 rotates the
gear portion 20a to which the driving is input from the
motor 80 for a predetermined time period based on the
installation information. When the driving is transmitted
to the slide gears 44, the worm gears 45, the slider 30,
and the claw 30a start moving. In the middle of the move-
ment of the slider 30, the claw 30d is disengaged from
the regulating portion 401a as illustrated in FIGS. 9A-b
and 10A-b. As a result, the connecting seal 405 is biased
until the connecting seal 405 abuts against the shutter 4
for the container T to be brought into close contact there-
with. From then on, the claw 30d is not brought into en-
gagement with the regulating portion 401a.
[0079] When the projection 46 reaches a distal end of
corresponding one of the worm gears 45, the worm gear
45 terminates the predetermined amount of movement
in the direction indicated by the arrow S2. At the same
time, the claw 30a is moved to the fixing portion M2 to
be locked thereto (see FIG. 11). Therefore, the move-
ment of the slider 30 in the direction of insertion of the
container T is regulated again.
[0080] Further, the restricting portions 30c abut against
abutment portions M3 (see FIG. 11). Therefore, the
movement of the slider 30 in the direction of removing
the container T is also regulated. Specifically, the move-
ment of the slider 30 is completely regulated. Thus, from
then on, the slider 30 does not move even when the con-
tainer T is inserted or removed, or the driving is input
from the motor 80 (the slider 30 is located in a normal
position).
[0081] The state at this time is illustrated in FIGS. 7B,
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8B, 9B, 10B, 11, and 12C. In this step, the discharge port
21a, the communicating port 4a, and the opening Ma are
aligned coaxially. A gear ratio of the gear portion 20a and
each of the slide gears 44 is set so that the pump portion
20b performs an intake operation over a time period from
the start of communication of the communicating port 4a
of the shutter 4 to the completion of the communication.
Specifically, during a process in which the discharge port
21a, the communicating port 4a, and the opening Ma are
aligned coaxially, the toner does not flow into the con-
taining portion 71.
[0082] From then on, the toner can be supplied from
the container T by operating the motor 80. At this time,
the shutter 4 is located in a third position K3 (see FIG.
12C) that the shutter 4 reaches as a result of driving of
the driving device D, whereas the connecting device 400
is in the second position N2 (see FIG. 10B). The toner
can be discharged when the shutter 4 is in the third po-
sition K3 and the connecting device 400 is in the second
position N2.
[0083] When the container T is removed from the ap-
paratus main body 200A, the connecting device 400 is
located in a third position N3 as illustrated in FIG. 10C.
The connecting pipe 401 is locked in a position at which
the claw 401b abuts against the locking portion 402b of
the lifting member 402 under the pressurization by the
separating spring 403, and moves up and down integrally
as the connecting device 400. At this time, as illustrated
in FIG. 14, the lifting projection 402a is also moved from
the position Q2 to the position Q1 by the distance Y1.
The connecting device 400 is maintained in the third po-
sition N3 by the pressurizing force by the lifting springs
404.
[0084] From then on, the connecting device 400 is
maintained in the second position N2 when the container
T is installed. On the other hand, the connecting device
400 is maintained in the third position N3 when the con-
tainer T is removed, thereby dealing with the replacement
of the container T.
[0085] As described above, the shutter 4 is movable
between the first position K1, the second position K2,
and the third position K3, and the connecting device 400
is movable between the first position N1, the second po-
sition N2, and the third position N3.
[0086] In this embodiment, the slider 30 is moved to
the normal position to bring the communicating port 4a
and the opening Ma into communication with each other.
Therefore, after the slider 30 is moved to the normal po-
sition, the shutter 4 is opened and closed based on the
mounting and removal of the container T.
[0087] Specifically, when the container T is not inserted
into the apparatus main body 200A, the shutter 4 in the
state illustrated in FIG. 12A is moved by a movement
amount x1+x2 along with the insertion of the container T
to be placed in the state illustrated in FIG. 12C. As a
result, the insertion is completed to enable the supply of
the toner. (At this time, in a state in which the container
is mounted, the shutter 4 can be located in the commu-

nicating position in which the communicating port 4a and
the discharge port 21a are brought into communication
with each other.) The release device 300 releases the
sealing by the shutter 4 only when the driving device D
is driven for the first time. The shutter 4 is mounted to
the container T. When the container T is inserted into the
apparatus main body 200A of the image forming appa-
ratus 200, the shutter 4 is slid in the opposite direction
(direction indicated by the arrow S1 or direction indicated
by the arrow S2) to the inserting direction (direction indi-
cated by an arrow J1). Further, when the container T is
separated away from the apparatus main body 200A, the
shutter 4 is slid in the opposite direction (direction oppo-
site to the direction indicated by the arrow S1 or the di-
rection indicated by the arrow S2) to the separating di-
rection (direction indicated by the arrow J2).
[0088] With the configuration of the embodiment de-
scribed above, when the image forming apparatus 200
is not installed, the container T and the connecting device
400 are kept separated away from each other in a state
in which the container T is mounted in the apparatus main
body 200A and packed in the same package. Therefore,
a load is not applied to the connecting seal 405. There-
fore, when the container T and the connecting device
400 are connected to each other after the installation of
the image forming apparatus 200, poor connection due
to deformation or damage of the connecting seal 405 is
prevented. As a result, the toner can be prevented from
spilling out.
[0089] While the present invention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all such modifications and equivalent
structures and functions.
[0090] Provided is an image forming apparatus includ-
ing: a holding member holding a toner container with a
discharge port, and a shutter opening/closing the dis-
charge port and having a communicating port communi-
cable with the discharge port; a connecting member form-
ing a toner conveying path, and connecting to/retracting
from the shutter in conjunction with an operation of
mounting/removing the toner container; a first locking
portion movable between a first position to locate the
shutter in a non-communicating position and a second
position to lock the shutter in a communicating position
when the toner container is mounted; and a second lock-
ing portion locatable in a position to connect the connect-
ing member to the shutter, and in a position to lock the
connecting member in a position where the connecting
member is separated away from the shutter when the
toner container is mounted.

Claims

1. An image forming apparatus, comprising:
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an apparatus main body;
a holding member configured to hold a toner
container containing a toner and provided re-
movably and mountably to the apparatus main
body, wherein the toner container has a dis-
charge port through which the toner is dis-
charged and a shutter configured to be movable
with respect to the toner container to open and
close the discharge port, and wherein the shutter
has a communicating port communicable with
the discharge port and is configured to move
relative to the toner container to open and close
the discharge port;
a toner receiving portion configured to receive
the toner discharged from the toner container;
a connecting member movably provided to the
apparatus main body and enabling to form a ton-
er conveying path between the toner container
and the toner receiving portion, wherein the con-
necting member is configured to be movable, in
conjunction with an operation of mounting and
removing the toner container, between a posi-
tion in which the connecting member connects
to the shutter and a position in which the con-
necting member retracts from the shutter;
a first locking portion movably provided to the
apparatus main and lockable to the shutter,
wherein, when the toner container is mounted,
the first locking portion is provided movably be-
tween a first position to allow the shutter to locate
in a non-communicating position in which the
communicating port and the discharge port are
not brought into communication with each other,
and a second position to lock the shutter in a
communicating position in which the communi-
cating port and the discharge port are brought
into communication with each other; and
a second locking portion movably provided to
the apparatus main body and lockable to the
connecting member, wherein, when the toner
container is mounted, the second locking portion
is provided so as to be locatable in a position to
allow the connecting member and the shutter to
connect to each other, and in a position to lock
the connecting member in a position in which
the connecting member and the shutter are sep-
arated away from each other.

2. An image forming apparatus according to claim 1,
wherein, along with the movement of the first locking
portion, the second locking portion is movable from
a position in which the second locking portion is
locked to the connecting member to a position in
which the second locking portion is unlocked from
the connecting member.

3. An image forming apparatus according to claim 1 or
2, wherein, when the first locking portion is moved

from the first position to the second position in a state
that the toner container is mounted, the connecting
member is configured to connect to the shutter be-
fore the communicating port and the discharge port
are brought into communication with each other.

4. An image forming apparatus according to any one
of claims 1 to 3, further comprising a driving motor
configured to drive the toner container,
wherein the driving motor drives the first locking por-
tion and the second locking portion.

5. An image forming apparatus according to any one
of claims 1 to 4, wherein the first locking portion and
the second locking portion are configured integrally.

6. An image forming apparatus according to any one
of claims 1 to 5, wherein the second locking portion
and the connecting member are unlocked from each
other only at the time of installation.

7. An image forming apparatus according to any one
of claims 1 to 5, wherein the connecting member has
a sealing portion elastically deformable when abut-
ting against the shutter.

8. An image forming apparatus according to claim 1,
wherein, in a case that the first locking portion is lo-
cated in the second position, the connecting member
is connected to the shutter after the shutter is locked
by the first locking portion in conjunction with an op-
eration of mounting the toner container, and the com-
municating port and the discharge port are brought
into communication with each other after the con-
necting member is connected to the shutter.

19 20 



EP 2 924 511 A1

12



EP 2 924 511 A1

13



EP 2 924 511 A1

14



EP 2 924 511 A1

15



EP 2 924 511 A1

16



EP 2 924 511 A1

17



EP 2 924 511 A1

18



EP 2 924 511 A1

19



EP 2 924 511 A1

20



EP 2 924 511 A1

21



EP 2 924 511 A1

22



EP 2 924 511 A1

23



EP 2 924 511 A1

24



EP 2 924 511 A1

25

5

10

15

20

25

30

35

40

45

50

55



EP 2 924 511 A1

26

5

10

15

20

25

30

35

40

45

50

55



EP 2 924 511 A1

27

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2013015826 A [0003] [0004] [0005] [0008]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

